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Abstract: Habitat destruction is the main reason for the loss of biodiversity, and it is a serious threat to the
survival of endangered species. The brown eared pheasant (Crossoptilon mantchuricum) is an endangered
species endemic to China. We applied three machine learning models (CART, Random Forest, TreeNet) to
analyze the factors influencing the habitat suitability of this bird in Baihuashan National Nature Reserve,

Beijing, China. The Baihuashan Mountain belongs to the Taihang Mountain with the altitude mostly between
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1 000 - 2 000 meters covered by different types of mountain forest and alpine meadows. During October

2013 to June 2014, we obtained 112 activity locations of the Brown Eared Pheasant, at 22 transect lines with

the total length of 55.78 km (Fig. 1). We used six variables (altitude, slope gradient, slope aspect, vegetation

type, distance to settlements, distance to roads) in our analyzed models. Our results show that altitude is the

leading factor, followed by the factors of vegetation type and distances to the roads and settlements (Table 1).
The TreeNet model, with the value of AUC (L/T, 0.960/0.937) being highest, is used to analyze the

influencing patterns the six factors (Fig. 2, 3). The size of suitable habitat for the brown eared pheasant in

the reserve is 67.98 km? of 217.43 km? the total size of the reserve according to the TreeNet model, the

suitable area for the pheasant is only, only 31.27%. We expect our study can be useful as an example of

successful model applying to the habitat management or population manipulation of the endangered species.

Key words: Baihuashan National Nature Reserve; Brown eared pheasant (Crossoptilon mantchuricum);

Influencing factors; Machine learning models
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Table 1 The rank of the important habitat factors for brown-eared pheasant based on three models in

Baihuashan Nature Reserve
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Fig. 3 The partial dependence curve of brown-eared pheasant on land cover in the TreeNet model
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